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The compounds of formula (1) can be produced by the following methods: 
(i) By the reaction of a compound of the formula 

/CH 2 ) m £- (n) 




r 4 — n<t 

X (CH 2 ) n 

wherein A is — CO — or -C(OH) 2 -, with a compound of the formula 

H-X-C-COOH - (IV) 5 

I 

R 2 

ii „ 1IT ; n a solvent such as benzene, toluene, 

benzene, toluene or xylene, m the presence ^^^Wc^d? moSar sieve or 

example at the boiling point of a solvent employed, for 3 to -0 hours, 
(ii) By the reaction of a compound of the formula 

R2 

,(CH 2 ) m CH 2 ' y X— 6-R 1 



HN< 



'(C»2)n 




(?) 

c=o 



with a compound of the formula 
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35 



R*_Y < VI > 
wherein Y is halogen or a reactive radical such as methylsulphonyloxy, phenyl- 20 
sulphonyloxy or p-tolylsulphonyloxy. methanol, ethanol, 2-propanol, 

This reaction is carried out in a solvent ucn^J dioxane ten-ahvdrofuran, 
benzene, toluene, xylene, chloroform, d.methy ^^^^* rf Ttoddifying 
acetone, methyl ethyl ketone or me *yl »«W n h ™^^ nate , alkali metal 25 

g£3? alkafte?^ «^ 
compound of formula (V) and formaldehyde and, if desired, in the presence 
alkali metal hydroxide or alkali metal alkoxide for several to 10 hours. 
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(iv) The compounds of formula (I) wherein RMs hydrogen atom may be produced 
by eliminating R" group from a compound of the formula 



c — o 



(m) 



^omSrLSo^ 1 fluoride o/cUloric acid in . advent pre^b* 
hydrogen bromide in acetic aad, under .ffif^J^Zhvdxoxide, potassium 
composition of the sp.ro ring, or with ,an £j^ iuB hydroxide in a 

hydroxide, banum hydroxide, cataum ^^^"J^ ghcol or trimethylenc 
solvent such as water, methanol, ethanol, 2-propanoi, etn> le nc g 

glycolai about ^J"^%"^2^^ SfaKrion sahs with 
vanoS^o^ 

SSJ?=L£5; Sl g ts ^^d^eSS^ "ethyl iodide, 
oury. iodide, methyl acceptable acid 

The compounds of formula (J) ^ewkhloline antagonistic activity and 

addition and quaternary ammonium salts ^^^^T^dngs for the treatment of 
gastric juice secretion inhibiting activity, and arc ™ d sasXT0 . eme ric 

various gastroenteric spasms (algospasms), gasmc hyperaadines and gastro-enten 

^For example, the compounds of formula (I) listed below (A^ B, . . . . F) have 
the pharmacological properties illustrated by the tests given below. 

8 - methyl - 3,3 - diphenyl - 2 - oxo - 1,4 - dioxa - 8 - azaspiro[4.5] - 

decane methoiodide fi ,„ C mmf4 SI - 

8 - butyl - 33 - diphenyl - 2 - oxo - 1,4 - dioxa - 8 - azaspirol4.> j 

decane methoiodide ,■ _ o ayasniro- 

8 - methyl - 3 - methyl - 3 - phenyl - 2 - oxo - 1,4 - dioxa - 8 azasp.ro 

[4.51decane methoiodide . a ayasmro- 

8 - methyl - 3 - benzyl - 3 - phenyl - 2 - oxo - 1,4 - dioxa - 8 - azasp.ro 

f4.5]decane methoiodide ,. „„ c „ a cniro- 

8 - (2 - thenyl) - 3,3 - diphenyl - 2 - oxo - 1,4 - dioxa - 8 - azasp.ro- 

[4.5]decane methoiodide a „ fl<; _: ro _ 

8 - methyl - 3,3 - diphenyl - 2 - oxo - 1 - oxa - 4 - thia - 8 - azasp.ro 

[4.5] decane hydrochloride _ a^asrjiro- 

8 - methyl - 3,3 - diphenyl - 2 - oxo - 1 - oxa - 4 - th.a - 8 - azasp.ro- 

Aptny. - 2 - oxo - 1,4 - dioxa v 8 - .»p«o[4.5]- 

^m^^^diphenyl - 2 - oxo - 1,4 - dioxa - 8 - azaspiro [ 4.51- 

decane methyl hydrogensulphate „ 9 . n iml4 SI • 

8 - methyl - 3,3 - diphenyl - 2 - oxo - 1,4 - dioxa - 8 - azaspin>l4.5 J, 
decane dimethyl sulphate. o7«nimf4SU 
8 - rinnamyl - 3,3 - diphenyl - 2 - oxo - 1,4 - dioxa - 8 - azaspirol4.5 J r 

decane methoiodide . Hinhenvl - 1\3'- 

1 - azabicyclo[2.2.2.]octane - 3 - spiro2' - (5 ,5 - diphenyl l 

dioxolan - 4' - one) methoiodide diohenvl - 1'3'- 

1 - azabicyclo[ 2.2.2.] octane - 3 - spiro - 2' - (5 ,5 - diphenyl i ,3 

dioxolan - 4' - one maleate 
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Tests were carried out using the following procedures: 

(A) Acetylcholine Antagonistic Activity nwihod described 

Acetvlchloline antagonistic activity was tested according wJ*. nwih odoom oc 

guinea pig intestine compared with that of a single dose, 
The results are shown in Table 1 . 



TABLE 1 



Test Compound 


1 

Acetylcholine Antagonistic 
Activitx. pA«. 


A 


9.3 


B 


7.0 


C 


6.6 


D 


7.S 


E 


7.5 


F 


7.2 


G 


8.2 


H 


8.8 


J 


9.4 


K 


9.3 


M 


8.6 


N 


8.5 


Atropine (for comparison) 


9.2 


Scorx>lamine-N-butyl 
bromide (for comparison) 


7.1 



(B) Effect on Gastric Juice Secretion in Shay Rats met hod described by 

W Effect on gastric juice secretion was tested ^j ^^ and 

of gastric juice secretion against the, control Shay rats. 
The results are shown in Table 2. 



15 



TABLE 2 



Test Compound 


Depressive Effect on Gastric Juice 

o QKiav Rat<; ED-n (me. /kg-; 

Secretion in onay ivau>j v & / © / 


A 




B 


2.8 


C 




D 


1 0 






G 


1.5 


H 


0.05 


J 


0.04 


L 


2.0 


M 


0.2 


N 


1.2 


Atropine 


0.2 



Scopolamine-N-butyl 
bromide 



1.4 



The expounds (I) and phannaceudcauy ^^^SfS^TL 
ammonium salts thereof can be adm>xtured * a ^Pf ^er or adjuva nt without 
pharmaceutical composition in adm.xture with a suitaoie 

causing harm to the patient. . f of ^eis, injectable solution, 

gra n^« U ft?^^ 6 '^-,^^ ^ " inVCnU ° n 
S£h may be administered for iJ-^ff^JS^ composition containing a 
The invention thus also embraces a P™'™"* 1 ^' m ^able solution in a 
compound (I) or salt thereof as JSijLSi for oral or parenteral 

ffin o srto&T^ - d — 

(|) /„,ec^ srf-to- ' *> ' " {rOT " 

the following composition : 



(2) 0.5 mg. 



Compound J 
Sodium Chloride 
Water for Injection 

tablets are prepared from 
Compound J 
Lactose and Starch 
Microcrystalline Cellulose 
Methyl Cellulose 
Magnesium Stearate 
Talc 



1 mg. 

9 m &- i i ™i 

A sufficient amount to make l mi. 

the following composition: 
0.5 mg. 
70.5 mg. 
5.0 mg. 
1.0 mg. 
1.0 mg. 
2.0 mg. 



Total 80 -° mg./iabl« 

The P h.™^,ic, fPJ^i%5X£P*!L' Um *• 

usual daily doses lying in the range of 1.5 to 6.0 mg. per 
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The invention is illustrated by the following Examples in which ''g,^ " m, ;j 
"mp "" 5 b p." represent "gram (s)", "milliliters)", "melung po.nt and bo.hng 
point", respectively. e , 

17 g. of 8-ethoxvcarbonyl-2-oxo-l-oxa-4-thu-8-azasp.rol4.5Jde.ane as pate >eiio 
liquid boiling at 177-1 79=C/0.2 mmHg and showing a,r -1-520. The liquid 
product solidifies on standing. The solid melts at 42 — 45 -C. 

Example 2 . ,. . . 

A mixture of IS 9 g. of l-benzvl-4-oxopiperidine 5 15.2 g of DL-mandel.c acid 
and 8 m..T con^tratld sulphuric acid in 400ml. of chteofonn. ; s 
reflux with stirring in a flask with a water trap attached for 9 hours. Alter cooling, 
rSsco^rtl SS separates. The viscous oil is collected by decanumon, and ^ahhed 
wid\ Taqueous potassium carbonate solution. The crystals fom f t m .^ tt ^ ^ 
fitoation, washed with water and recrystallized I from 2-propano» to ^ 20 g. of 
8-ben2yl-2-oxo-3-phenyl-l,4-dioxa-8-azaspiro[4.5]decane as *h.te crystals melting 
at 127°C. Its hydrochloride melts at 226°C. 

Example 3 . , 

A mixture of 4 7 e. of 4,4-dihydroxypiperidine hydrochloride, 4. / g. oi 
2-mefcap^opionic acid a'nd 2 to' 3 dr/ps of concentrated sulphunc aad n 80 rnl . 
of^hlomform is heated under reflux in a flask with a water "^"^l^zed^ 
After cooling the crystals formed are collected by filtration and r r f?>^ mzec J "f™ 
mSa^oTto S give 2.3'g. of 3-methyl-2-oxo-l-oxa-4-thia-8-azasp.ro[4.5]decane hydro- 

chloride as white crystals melting at 228°C. 

Examples 4 to 51 , 

Other examples of compounds (I) (R 1 being H) and acid addiuon salts diereof 
which^ Sufficed fronTa com^und (III) (R* being H) a q compound (IV) 
in a manner similar to that described in Examples 1 to 3 are as follows. 
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of above Examples 1, 2, 14—21, 23—26, 
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vi,h i:o ml. of 4X h,^* ? c «a.^^o«2rt °J oI S. mc ,h > .l.33. 

of aprropnaio ssarnng ma.cr.als. tompoui 
Examples 3-1—37 may Iw produce-. 

A mis „uc of 19 g. ct f-^ox^^^^^^;^SrSt 
[4.5)decanc and 200 ml. of a 20 ^luucn of h>Jro en brum off ^ 

heaved on a water b»h ^,S«d from 2-propanol and .re- 

reduced pressure. The brc-%... so.- ^.^vl-Z-oxo- l-oxa-4-rhia-S-azasp.ro- 

A mixcurc of 20* ,f ^T^^^ 
l 4.5]dccane > 35 g. cl p^a^umhydro ? ,dv, 300ml- oi hk distilled off and 

is heated on a water both for 22 houn, ££™ l *%™ £tcd vAth chloroform. The 
water is added to the reside The o.l ! f/^:f 0 y CTan hsdrous magnesium sulphate 
chloroform layer is washed ™ l V^ff ™ e fve1\ - o ^3,3-diphenvl-2-o X o-l,4-dio X a- 
-rd then the chlorofoim is distilled off to give II «. oi H - 

S-azaspiro[4.5] decane :as white crystals £ • but substiruting equivalent 

^n^^^/^^ r ^ * to the products of 

"Exa°mple P s 5, «, S, 9 and 10 may also be produced. 

To a solution of 10 g. of ^-^^^^^t^!^ 1 ^ 
decane hydrochloride in 30 ml. of are add d $0 ml oi f^gr^, ^ 

palladium-caibon. Reduction ,s earned out ^'J^™* reduction, the 

5»m temperature until the = abjocpuon ^ h > fi ^ j l °^ ncentrate d under reduced 
palladium-carbon is nkexed oft, and the d ice from ethan ol to give 

VTT'^-^-V^^^^^ h >^ Woride » wh,te 

crystals melting ot 229~C 

To a solution of 10 g. of f^^^^^T^S^^i 
decane hydrochloride in 70 ml. of water the auto- 
of 5V. palladium-carbon. The reciting mixture _i. P^ e reduction is carried 

ohcnvl-l^-dioxa-S-azasprroH.^decan, « . u hue crystals rnut g ^ equivalent 

of above Examples 7 and 12 may be obiamed. 

To a solu.cn of S g. of ^-1^^ 
decane ^produced bv Exarrp* ?2) .r > a m v ed sol .r, of SO ^ . $ ^ 
30 ml. of methanol is added 3 g- o* r ^" n >' !?^° hcated for 2.5 hours to complete 
reflux with stirring for 2o hours, and then fu..h ^ h ca ^J^ cd bv filrralion and re- 
the reaction. After cooling, the ^'^^ 
crystallized from methanol to give S g. of S t S-d»nctmi .of . 
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8-azaspiro[4.5]decanium iodide as white crystals melting at 266 — 267°C (de- 
composition). 

Other quaternary ammonium salts which can be produced from a compound (I) 
and alkvl halide or dimethyl sulphate by the method of Example 65 are as follows: 



Compound 


Quaternizing Agent 


Melting Point of Quaternary 
oalt ^decomposition; 


Example 26 


methyl iodide 




Example 27 


methyl iodide 


lo>— loO V> 


Example 28 


methyl iodide 


255 


Example 30 


methyl iodide 


216 C 


Example 32 


dimethyl sulfate 


IOO L 




methyl hydrogensulfatc 


241 C 




ethyl bromide 


249 C 


Example 33 


methyl iodide 


226 C 


Example 34 


methyl iodide 


249 : C 


Example 35 


methyl iodide 


236 3V^ 


Example 36 


methyl iodide 


248 C 


Example 37 


methyl iodide 


229 ; C 


Example 38 


methyl iodide 


268 ~C 


Example 39 


methyl iodide 


214 — 216'C 


Example 41 


methyl iodide 


231 ~C 


Example 46 


methyl iodide 


196 197 C C 


Example 48 


methyl iodide 


211 C C 


Example 51 


methyl iodide (2 moles) 


206 'C 


Example 52 


methyl iodide 


236— 238 °C 


Example 53 


methyl iodide 


255— 257 °C 


Example 54 


methyl iodide 


219— 221 3 C. 


Example 55 


methyl iodide 


228— 230 = C 


Example 56 


methyl iodide 


233— 234° C 


Example 58 


methyl iodide 


183— 185 C C 


Example 59 


methyl iodide 


196 'C 



VCHAT WE CLAIM IS: — 

1. A compound of the general formula: 




4 / \/ (I) 

or a pharmaceutical* acceptable -id addiuon , or ^SS.S'iSE^ 
wherein R' and R-" are the : same o, ^different -. and arc H ^ a ^l having 1» 4 carbon 

r h . CH . — and m is 2 and nisi. . 

3 R.but%l-33-diphenvl-2-oxo-l,4-dioxa-8-a2asp.ro[4.5]decane 

5 8-rne h -Ibcnzvl^-pheml^-oxc-l^-dioxa-S-azasp.roH 51decane. 

12. 8.^yU,3KiiW->-2-oxo-l,4.cUox a .8.azaspi«o[4.MdecaiK : methyl hydro- 
genS ^r 8 ! met hvl-3 ) 3-di P hcnyl-2-oxo-l > 4-dioxa-8-a2aspiro[4.5]decane dimethyl sul- 

PhatC 14. A method of producing a compound as claimed in Claim 1, which comprises 
reacting a compound having :he general formula : 



r4_n<^ >a (m) 

(CH 2 ) n 




with a compound having the formula : 



R l 

H — X — C — CO OH ( IV ) 



wherein A is — CO — or -QOH) : -, and R', R a , R l , R', X, m and n are as defined 

^ Q 15 m A compound as claimed in Claim 1, substantially as hereinbefore described 
with reference to any of the foregoing Examples. c^mmioiiv as 

16. A method for producing a compound as claimed in Claim 1, substantial!* as 
hereinbefore described with reference ro any of the Examples. 

17. A compound as claimed in Claim 1, when prepared by a metnod as claimed 

in Cl jg ms A 14 ?^ rinaccmical so i ul ion for administration by injection, which comprises 
a compound as claimed in any of claims 1 to 13, 15 or 17 dissolved m a 
physiologically-acceptable liquid. 
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